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(54) PLASMA TREATMENT METHOD AND METHOD TREATING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To curtail an exhaust time 
by a method in which a gas for plasma treatment is used 
as a gas for ventilation, after a substrate to be treated is 
set in a plasma treatment chamber, the gas for 
ventilation is discharged, the gas for plasma treatment is 
introduced, and plasma treatment is started. 
SOLUTION: In plasma treatment, a gas for treatment is 
introduced into a plasma treatment chamber 101 through 
a treatment gas introduction means 1 1 5. A substrate 
1 12 to be treated is carried on a substrate support 1 13 
and heated with a heater 114. Next, the chamber 101 is 
evacuated through an exhaust system. The gas for 
treatment is introduced into the chamber 101 through 
the introduction means 115 with the use of a treatment 
gas flow rate control means 117. After that, desired 
power is introduced from a microwave power source into 
a ring-shaped wave guide 103 with a slot through an 
introduction part 104, plasma is generated in the 
chamber 101, and the gas for treatment is excited in 
order to treat the surface of the substrate 112. 
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mr^x-7!mm.ni>zmmmii^mtti>Jinb . 
m<yi-i^->^ 3 ym^ffx^MmLxmr^x-^nm^ 

[^coBiJ^m^Ets^WP^iz-t^xmt . 

mstitimm^tii>i 0 f,zryX'7^mm:f}ximK-t 

m'^X'7^'^nx'y^x-7^mimm-i>iMt ^ 
^^^LiL^'mLt^^yyx^'fmfjm, 

mim 1 imcr>ryx-7!mjjm, 

[ii««3] mtm.:h<^^Wi.M^^<7)ziy-$rc^^ 
yx^W^\,zm-^-^i>:ib \,zi ^n^£o:mi:^tjn 

imixi.i2im<7^y"7X'?^m-}3'S.. 

if 1 - 3 o^^^T.*>-3aie«i7)r7XvMs:^s. 
■mi ~ 3<7)Mft*»-^i5ii«or5X-7i!aa*a. 

0. wiuyyx-^mm^zm'^^fv^-^mxLxr 
=7X'7t:^'^Lihi,mimi'-'Sffmixi)^TmwL<^ 
T'yX'^mmijm, 

[ft^^is] miiy'=7X'?^mim^-r^TM<r>'ik. 
mrier 7Xv^Jffl$r*§T Ltz^^X'3\^ -^Xmsi^y 
i-i^-i^aymyffxt:msiy'^X'?^m.^Xti>x 
m^^i-tm^ 1 ~ 7 iOMti.3&»-iii2iB<^7*9X-7M 

■c'35>-§.if«« i^8<Dntii^-mim(OTyX'?>>mij 

Htfia^!iii§ix/ci>riaiS3!aas^i|t^iR^r.i.Mfa3!ftfisi*j 
Ltzm^x'mMmmmMi^^im.-ttxmi3\t m 



m^yi-\y-i^3ym:^xtLx. mimmm7ffx<7)^j'- 

[fs*«ii] m^mmm^t:9m-t^Jimizi5\^ 
X. msmmmi^t:m%L^j:t^f:>mMmmm:^x<7)ms. 

«i 0Ea<7)S*i0S!ia:5«. 
[ it^ii 1 2 ] HtrlB ^Ms-t s xeicfc V ^ 
B!flB3?ftSMl*lt::HuWIffl;i?x^^At^*^'i>l(iiB 

mim 1 3 ] mriBjaaw, r -yi^yyThhrnm 

1 0~1 2C0Mix*»-iIiBtK«»#:<7)«^^r^. 
1 0~1 2<OMix*^3Sifi«{c7)^f^i7)3?!iS:^^. 

[if 1 5 ] mria^asti:. c vDx$>i>n^m i o 

- 1 2 c7)MiX*>-3SiBiJtfOa#:c7)J!M:trft. 
[i»*^ 16] v-Y ^' n^v;l^^xo >/ h Tyr"i-I>z 

J:K). mmm^izmf^j^^-}i-^~i:mxLxy'yx^ 
^^s-frs 1 o~i 5contii)^-mmcomi^(o!m 

^fcltrlBMia^^l^Sc LT mriBM3!!M«f*:^mA-r SX 
1 0~1 6<0Hix*>-iIia«c0«#:O3!iM:^r 

^. 

[if^ 1 9 ] BfnaiS3i»^*#:&^aa-rsxg^i^T 

smmm^mx-ttTMk^^^ i o~i 8oMii*»- 
«tBa<o«i*:<o«ia:6-ffi. 

[If ^312 0 ] mam^ttmmt mriar^xv 
!imi>zi5\>^xmmmizim^tihf^uE:fjmi^jTx\ m 
iEi*i«i5ff^ffl(c*f LT 1 o%imx»)?>m:hmLt<r)m. 
mx-h^m^ 1 0 ~ 1 9 (ontLi>^mdM<mi*i<m 

[ m^m 2 1 ] n^m i o ~ 2 o c7)Mii*»-aia«<^) 

[5&BBC0p|IB^SiBBl 
[000 1] 

ftf^Wi=«r7X-7j!ia:^atc53L, ^icpL<{4 

CVD. X y^>-:?'\ r-y v-V:f'^<7)r7Xv3!aai2t3 
X2rlHv^T'<.>'f-U— i^3 >'Srfi=d v>f ^ajfeT^X-? 
[0002] 
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[0 0 0 3] r^XvtCil-T yi^y^JaJi^x-yf-y 

timm&i'^<7)mmiT'y >- x^xtix >y f-y ^-r -s^r 

[00 04] iTt, r^XvCVDfti: LTti. r^x 
[0005] it^tev^ ^'o^S:m^i*;l'^-i: LTffl 

:^\3mi:mm-t^<7)x\ wt^^i^js^&t-^m^fcj: 

m&<D'r^X'?mMd^^^izmm-^ztifix^. i& 

yyX'7^mim^mmM»n,^^y°<r>i>(^b txrns^ 
x'^. ^rLmz^m»^Tyx-7!iminx.ht\,^om 

[0006] zco-?-^ i'um-r=^x-7^mifm(r>w^& 

R) ^mmLfzryX'79mtmm^t^tix^x\'^^. 

0 $-«^*^'[lIiliK-r •S.m^-r-f D b nyiM^*>\ -^-Y 

:7 oa^<0-«W^J1^2 . 4 5 G H z t-SC «^ 

tfi-^-s ^ami:^mmz\isi.tRLxim$ix. is^&t'? 
x-7A<^-t^m^xhh. 

[0 0 07] S^>lc. 55^. v^r^o^iOJ^-t'SS^W 
^§iXTV^S (#M^3-2 93 0 1 0-^^#) , 

[0008] 9 aa^r^x-^Mii^asria 7 

-f-«r7>Cv^<||«S:ll8tw^-r. 1 1 0 l{±r 

5X-7^g^. 1 1 0 1\i-TyX-7^m\ 1 0 1 Sr:*: 
^{ii:^i-gm.pm. 1 1 0 3{iv>f i?n&S:7-^X 
v^Ml 1 0 1 t^A-r-S>^«><Oxn.y 

1 1 0 3\t'rvx-7Wi^mijxmx^^. i 

1 1 Uir^xv^^i 1 0 itc3©Stf^r7Xv^n. 
SM. Ill T.MWm^W-. ill 3«i»#:l 112 
.<OS«ff*:. 1 1 1 4l±»*:l 1 1 2S:SlItSi-rst-:J'. 

1 1 1 3\imm:^xmx^m. 1 1 1 ^\m^-)i^. 

112 1 9 aS^$r3E*C;^J-i2i-S -ii-ffiyo -y 
9. 1122«XO>yh. 1 1 23{ilg«3liS«l 1 0 



3i*itc^A$ii/^-v^ ^nai[, 112 5 {4:^0 -y h i i 
2 2^3lUM*l 1 0 2Sr3itTr7Xv^^l 1 

0 \^X^tvtc^A9umnfmfi:&L. 1 1 2 6{i;;^a 
-yM 1 2 25-iiL^«ftcl 1 0 21^5-effi-tl.V-f 

ag^O^ffijft. 112 IMWxmzi. "O^^^^tzyvX 

V. 1 1 2 Q\mmmz)^ ^o^m^tzrvx-^x-hh. 
[00091 -7'7X-7<niWt&3JfV!mi\^X^<r>X. o\.z\. 

110 1 i*iRt/^aaM 1111 i*i^ji;^^a£E:>] J; o t> 
3i^\>xiM\^-m^\,zti:ht.x%m\%'fh. ms^x. 
ryxri^^iix^. i}xmxmi. \ \0 5^ix\^x 
fsm.<n^xT'^X'7Wt^\ 1 Q>\n\izmxirh. d: 
iz. i^mm i,zmf(>tifz^y9'9 9yxj^}U 

y CFHS^) SrifflSL. fyX-?^^l 1 0 1 rtSrSr 

mi 1 0 ii^tc^js^-ri., 

[0010] ziomkmwsi i osmzmx^i^.f'^-^ 

-i^uWCl 12 3t4, Miy\:i y91121XtE^lZ- 

^m^it. *) i>^\'^'Sf^m.Mi:i>'^xim'r 

m^^^coi/2tfziiiy4mzm.m^tifzx\:i 

•yhl 1 2 2*><o, ^m#:l 1 0 2 Sratfr^X-?^ 

±S 1 1 0 1 t=:^A$fL/im^ 1 1 2 5(4. xo .y h 
112 2jS:mcr>yyX-? 112 7 Sr^figf -i. . t.tz. m 

^#ci 1 0 2(ommt>zmm^j:mMi>zftLxyu a.-x9 
AiiUicoMmxxiti Lfz-^s^umi. m-c^mmi^ i 
1 0 2mmx-^Kmb. tm.^! i o 2*as:«ffijsi 

1 2 6 i; LXimi-i> . «B» 1 1 2 60t^/i'L7tm 

^ci-jTfc. r9X-7i 1 2 8**^-ri.. :L<r>mz 
nmm^ffxmx'si 1 1 5S::r^LT5aaffl^x$^^^l^ 

1 1 1 imizmxLxi5<t. iiStmm^xii^LfzM 
mmyyx-?izj:*)mm^ti. sj^«si 1 1 3±izim 

^tvfzmiMmii 1 1 2<7)mmi:!imt^. 

[0011] :icr,Xd^d:-7^9t3myyX-?^mmSi^ 
m^-^^^itizX^. ■7-<^a»>'N-V-l kWjjLhT\ tt 
g 3 0 0 m ml;il.(D±a^miZ ± 3 %li).^<7yi^~iii: 

OT, T7X-7^<22 0VJilT<^ffi|&^<£f|fi[r7Xv 

**^Tt's )(fx^yt^izmiB^imm:^m^^iz 

fltj&Ti, *>oAlt^^yi*J:-?.»K«ffl^^->''i>ffi 
■5. 

[00 121 

[%Bg5i)^'fi?^«itctei:-ri.P®] t*>L'5:*>''^. I17& 

xmaiZTjk Lfzx a ^s^^gifiiiijir^xvsr^^i. 

ismtx'^xh. y-y x-?mm\iif\-(^mm. mtumi: 
cr>mm. tm. mmM<7)m^ ■ ^y^iy->-ay^j:fi,z 
mmi}^^ < . mzm%mmi}^mm^ti^\m ^ . 
!im^ii^i^m:izm^io^^\ 
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[0013] *I6BJ(^±^^I. iWti, ±}^Lt:mk<^-r 
[00 14] 

mmzKyi-u-i^3 ym:^xi:mxLm9(,Lt^miz'r 

yx-7mM^^^oifmizi5\<-^x. u^yi-u-i^ a y 

m:(fxkLXy°yX-7>imm:^X(D'J'-^j:< t i>-^*$r 

^xs:(jx^mryx-7mm.\>^^zmx-thiMt. mr 
^X'?mm.mzmmm¥t:m.-r?>xut. m<y 
^i^-'^Bym^^'xim^Lxmryx-^mMP^cos. 
:hm^:hmmf^i>z-r^jimt. UBM^^m^ti^ 
xoizy'^X'7!mm:^ximx't?>x.mk. mr^^x 
-7^mm.^X'y°vx-7^m^mh-t^TMi:. ^^-sc 
t ^nmt^hrvx-^^mfimxhh . 
[0015] ttz^wm. mmmi^^mmi^fz^m 

§ titz-mummmi^t:im-th mm^mmj^^^y^ 
\^->^Bym^x^m?<ti>JMh. ^^^ss^^om 
m)im^zi6\,^x. mim^-thumza^^xmrnrnm. 

■r-5xssr?ii^v^T^TV\ mm^yi-i^-i^aym:(f 
x^mx-ttJMi>ztsy'>xwisi^y^i^->'3ym^x 
t Lx. mmmm^x(r)'j'^y'j:< t h-^^t:i^ts^x 
Srfflv-^s t ^nmt-ti>^ii^(7)!im)jmx'h s . 
[0016] :^^mzi5\.^xii. Kyi-u-i^3ymy(f 

Xt LX^mm:^'X(:7>ci'-^< b t-^^t:-kti:^'X^m 

^^^tztitz^-ox. ^y^h—i^ 3 ym:^'xcom^TM 

4", i>S:mz:hi,z§mtfzmj^x\ >mM\^^(r)nmm:ff 
x<mx. ^ hhz\iMS!(^^^)v^-m<r>mxt:^^^>fm 

[0017]- 

[ 0 0 1 8 ] <is 1 cr,mmm>^mmm>.zm\>^i>r 

^^Si:, ryX-^>mm!^i:m%-th^B.t. TyX 

'^wm.mz^i^i}x^mx'ti>^^k. r^xv^i 
^mm.n\.zn%:x.A^iv^-^Mx-th^Wi.h xm^-^ix 

[ 0 0 1 9 ] ^ /c. n Hi. :^imm<r>ryx-7vm 
fj^^^h-tyu-^^-hTh*) . rate, ma^y^ 

( S2 ) . jJitaiS ( S3 ) . '<.>'^P-S^a i^XS ( s 



xgt Lx\i. ]m.. mf:^ii^±.\.zwmmit:wm. 
-r-sxg, ^<7iryX'?mm.p^'^m%-ttiM. ry 
X'^mm.fy^z^m.mifx^m.XLm'^inK-)) iryx 
-^^mmj ) ^z^m-fhiM. ryx^^mm^zm,:^ 
^.jv^^^mxLxy^X'^^^^-tL^w^r^x 

•?^mt^TM. m%:^:^-)v^-<7)mx'kw±-thJL 
9mm:^'x<r>m%<i:W±'thiM. r^xv^ig^ 

m.nizKy^V'-i^3 yffl^x^gSAL±MJEfcM-rx 

m.. '&mzm\:.xmmm¥^yyx-7^mmwvi<zWi 
ffi-ri.xs. mco^mMmf.^y'yX'7>^m^w^WLm. 
•thJM. "^yi-iy-'^Bymx^m^L. ryx-? 
9mK-)}f<zwmLim}^x'^<ryK-nmm^tih xo\,z 

LXryX'7mm:^'XimX't^lM. m^x;tvl'=sf 

-^mxLryx-7ms.t:fSitii,zmm-hJLmmifmf 

[0020] :^m.mmmcoTyx-7mm-:fjmi,zti\>^x. 
u^Eti^mijmt Lxi^. ( 1 ) m^coayy 

9 9 yxi-mz t;yxgri4^ tciijDS-ti-i> . 

( 2 ) ^x^i:-'^(,ztmf(M^^yr^^yxi:i^. 

'^t,zm^-^-t^. (3 ) :^xmSi^i^.^t,zmM^'*th)i 
ti>iZl$m^(D:3yr-!' :$'yxi:W.^lzm'''^it^. CO 

3oo:6«**^tfA>ns, 

[002 1 ] ii2{i. :^mmm(7)y°yx-7>imifmiz 
fev^T. mij^numtLx. mm:ffxm.&?:W^^i>z 
mM^^t^:)f^^m\>^fzm^mm-t^fziifi<7)m^mx'$) 
4.02 (A)ii.m2 ^B)<7)•r^^^^am^x^mo 
3 $-±:^*- (>mh tfzm^x'h tfzm2 {B) iz 
Tsk-tmz. ioiiiy^x-7>i!imm. io2{4r5X 
•?mmi 0 1 ^:*:^ffl03i»»^.^]!i-rsi*m, 1 0 314 

v^f ^^n^Srr^X-?^^ 10 1 l,zmx-t?>fzib(r)'7 

« ) . 10 4 (iTO^xo y hWiitt^'g 1 0 3 t 

v>f ^' a^Sr^A-tS 2i)-Eya -y ^' SrWL;t^ASI5. 

1 0 5it^m.^xu-y hnm^mwsi osmzmn^ 
tifz-^-f ^ ^mHm-t^fzibco^^ 9 uwm^^. 
1 0 (>\t^mkxx^', h^-^^^^i 0 sij^hr^x 
'7^mMiom\.z'?^9x3m.^mx'ti>xx3-vh. 1 
1 2itmmmw. 1 1 s^m^i 1 2<r)^^w. 1 1 

4 {4**1 1 2S:J|]at-«.t-^'. 1 1 3\,i9mm^'X 

mx^. 1 1 6{4pscfir(6i, 1 1 i\t9mm:ffxmL 

[0022] mmm:^xmX^B. 1 1 5J4, ^y^\y- 
i^3ym:ffxi:mXt^^B.tLXl:,mm^fih, tt: 

!mm:^xmx^$ki 15 it. yyx-7>immi 0 11*1 

<r>±-fii,zmifi^tixi5 0 , ^yi-u-=y3 ym:^'xi,m 

mmA'xht-hhi>§im^j::^'xt:miii 1 2cow.>imm 
izm^T^h. 

[0023] T^XvcO^SteJttA'MiOTiOi dizL 

x'if^d. i^Bcomi^conmimTLfz'ik. 9mmA' 
xmx^& 115 i:iYLxiimm^'xffyj^>^< t i>-^ 
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nmmio imzmiii-ri>, 2tscs<r>wi>mmi^i 1 2 
int<mmmm^^xm^^i^i^i 1 siti^AL, 

t-^- 1 1 4$rfflV^r«#:l 1 2 2rF;fffl«?aS*t:1inS* 
^tciiJnLTMaffl^'>!.*A#gl 1 5^:ri-LTr7X 

-rjjia^i 0 1 p^t^A-rs. -eoM*. mm^jx^ 

[0 0 24] S/v:ff:'3^^ft»-r'i.i:|SlB#C, ^^^nj^ 
®iS (^0^) J: 0WM<om:»3^, ^ASSl 0 4 J; 0¥ 

M«xa.7b#s^^M'^i 03n\.zmx'th. mx^ 
tifj:'7'ii^xjmi. mx^io4x--i^wi^ti&m^ 

mX^ 10 4 C0*f iBjgp-fT* t . 1 / 2 4f 

xa-/ M 0 62:iBI-M-&II-ff2:^tf>. ;^a yM0 6Sr 
tfr ti?l«f*: 10 2 ^mLXT'^X'?mmm. 10 1 t:5*A 

$ixs. r^xvjaa^i 0 imzmx^itti-^^ :!^\=t 
j^co^-fftci om^^^iD^^ix. 1 0 1 

tii^Biy^xTizji'omm^ti. 1 3±tc« 
[0025] m2^z^-rm^zi5\,^x. mmi^tt'^'^ 

@2 9 9mm. /f § 1 2mmT'$>l>. h# 

^^^^ 1 0 3 {4. ^mmmcri-mii^ 2 7 mm x 9 e 

mm. 4''Ml>tii2 0 2mm. *t®{4V^ :J'n&c7){EliM 

5fe^«ixi.:t46^Tryw5-'>A (A 1 ) s-fflv\ mm. 

1=1 0 3c7)E®. -ot i^^^^rtom^^^ h;Pc50^rifi] 
K¥^T=&ffl!lffitc;{4V'f ^o^Srr^XvJPl^l 0 I's 
^A-f-S)t<6i7)J^a-y ^3!)^3g{R$i^•CV^S. Z:<7)XO-y 
hcTimmi. ^$4 2 mm. ifiSmmCO^T-J) 0 . ^ 
l*ll**c01/4PBm;Stl=f^*tCjgfi&$ixTV^2,. 'fl*)^ 
«{4. fira-rsv>f ^'a*£7)jf jfeSct. #^1=cOK)iac^ 



±iBcO-^<7)^^fcS:fflV'>fv:J^lc{4*>>l 5 9 
mmT-J)-!. . ffiffl L/i¥««Xa -y hWS^^^'S^ 1 0 
SX'it. Xn-y hims 9 . SmmP^UX'l 6 
fLTV^S. ¥«4^xn>y h#ii^^#^«l 0 3{:{4. 4 
E^A-^. :^[6ltt^-^^. T^yi— rJ'. 2.4 5G 

m:s^tiimizmff::jmi,zLxhx\>\ 

[ 0 0 2 6 ] 03 {4. :^mmmcr>TyX'7^mifmiZ 

i%^i,zm'j'"^'th:f5^^m^^fm^mmt^tzi^<^m: 
^mxh^. msiizawc. 2oi~2i6{4. m2<^ 
10 1-1 letnwt'h^. -et-c. 2i8{43vr 

[00273 3|s:W:*5V^T{±. -^y^P-i^ a VSfctC2 

^^<^mmm^2 1 2^i5A. inMt. r^x-^^aa 

^2 0 lrt^#^^-r.SXS*ti4. :5feO^Ji:|iI«ttT 
ff^;c{fJ:v\ ^fC. mS.ifi^i^WmX'h^^mi>zi5 

1 5 ^itLXTyX-7!im^2 0 1 rtt::-^^t* 
t^A-f S i: i: t fc. ^ r yxfm)<^)V 

:/2 1 8«:fflV^T3>':^'":?'^>'XS:t^^tcM::i'-$-li:?.. 
CKJOf^iOV'f :?aS(?)^A. r7X-7<J5|^{4. %<rm 

#t>. mui, 5fe(7)^jh[5]«ic-rfLji'ct>^. 

[0028] 3|s:^BH£7)r9Xv^!ia:^^tCffiV>&'<.>'f- 

<i:t-«:8-S:-S-tf;<fx-CfcfL{f iv*. r9X-7CVD 

j£. x-y^y;^. r>yi-y^#tCl3V^T{4. iS^^X. 

®in;5fx. ^^^)Ti]x^ x-y^y^^^yx. r-yi^V^ 
;<fx^. «'<r<7)X5X'7jn^;!yxji)iflOT$itTV^S 
*5&BBtc*3V%r(4. -?-iX'b7-7XvJ!iSffl;^^XSr. 

Xfx. ^wmijx^ ^^')riix. :^v&y-fiiX^ 

r-vi^y'fiix'm'^^ ^(r^-^t.^yj-v-i^^ymax 
[0029] *fiBj<r)r5XvMa^rffi$-. c vd (ch 

emical Vapor Deposition) 'StJ: 0**±tSMtrJ^ 
LT(4. |J!*i:'9r9XvcVDStcfflv^/s>nTV^S# 
[0030] {3J;tif . non monocrystalline silicon ^ 

±BS^i:-^ss s.immmm:Q.vTimzi.y)mm- 

S*^. S iJ!Si'S:-&-*-f-5S!PtXfXfcLT{i:. i'^y 
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(SiH,) , i^'i^yy (s iiHs) ^if(r>mmi^^y 

m. T^h^Xf-zUi^^y (TES) . 7^h5^^/P>'5 
y <TMS) . i^:<^)l">yy (DMS) . S/^^/Ui/ 
7;l^;tax7>' (DMDFS) . i^^i-JWJ^aj]^'>y 

^ (DMDcs) ^b'<7)^i^yym. h^^^tmmT 

V^3i:^50S i F4, SizFs. SisFg. SiH 
F3. S i H2F2. S i C I4, SijClss SiHCl 
3, SiHzClz. SiHsCl, S i C IzFz^rifcOVN 

;^.i:tT(4. H2. He. Ne. Ar. Kr. Xe. R 

tUTti. He, Ne, Arm¥HftL\>\ 
"CV^d non nonocrystalline sUicon bli^ amorphous 
siHcon (a — S i ) ^ microcrystalline silicon 

ysM H (S i C) irmm-h. 
[003 1]M;tJf. Si3N4, Si02^ri:<DSi-fk 

iim>-^ym. ■rh5xhdri^v'^>' (TEOS) . r- 
hy;>(h^i^i^yy (TMOS) . ^t;?' 
r-h^i^yy iOMCTS) . >'V^/Pi^'7;l^5fai^7 
> (DMDFS) . i/j^-f-ZUi^^^O/PS^^y (DMDC 
S) :5ri:'<7)^«i^7>1i, SiFi. Si^Fe, SigF 
8, SiHFa, SiHaFz. SiCl,. SijClg. 
SiHCls. SiHzClj. SiHaCl. SiClj 

F2^if<7)>'NOi^5Vli^. ^^Bv^x^mx'ht 

fzimmmm:^xtLxii.. Nj, NH3, NjH,, 

^A^)WJzy=y^y (HMDS) , O2, O3, H2O, 

NO. N20. No^mffimft^ixh. zcom^co^yi- 

U-'^aym^ifxbLXli. (N2) 
(O2) ^**if*Lv\ 

[0 0 3 2] mtii. A 1 . MO, Ti , Ta.^b' 

'k^-ri>mMxbLxu. hUp<^;pr;ps-'>A 

(TMA 1 ) , h Ux-f-;l^T/l^$:i>^?ji. (TE A 1 ) , 

hU-^ yr^;UT;U5-'>A (tibai ) . i^'^^/i- 

r/USr.T^A.'N-^ H7-f F (DMA 1 H) , ^y^'Xf- 

yi])Vif^-)V (w (CO) g) . 

(Mo (COe), M';^f-;W;^ri»'>A (TMG 
a) . hyx^;l^;<fy'^A (TEGa) 'Sri;'^^'^^ 
JS, AICI3. WFg, TiCla. TaCl5^ri:W^ 

LT^A LT t J: V ^mniJx t fcli^ ^ U TXf x t L 
■C{d> Hj, He. Ne. Ar. Kr. Xe. Rn*>'# 
(f^>ixS. Z(^'§reo^yi-U'-i^aym:>!fXbLX 



{4, He. Ne. ArmmJtL^\ 
[0 03 3] mtif. AI2O3. Al N. TajOj. T 

i02. TIN. wos^b'cn^m^t-^mmmicvDm 
izx'om^^im^. ±mM.^i't^i-^^n:^xbL 

•C(4. hU;^^;i'T;l'S-n^A (TMAI ) . h'jx^ 

;Pr;PS:x'>A (TEAl ) . hV-(Vyi~/UT)U^^ 
•^jU (TI BA 1 ) , v^^;l'r;US-'!;A>'W H^-f 

H (DMA 1 H) . is^yi^xr-y>irf\^^^-)i' (w (c 

0)6), ^ U y7*>^;l-d<-;P (Mo (CO) e) , b 
>J;<^/|/;^?i;'^A (TMGa) . M;xf-;P;yiJ T>i>, 
(TEGa) ^fc'cO^r^^Ja. A 1 CI3. WFe. Ti 

c 1 3 , T ac 1 5^b'<n^^t}yy-it-^mmifimf(>ti 

tfz. z<7)^mjEm:ffxbmmzmx-ti>mmmn 
:ffxtfziimmmm:ffxbLxii. Oz. 03. H20. 

NO. N2O. NO2. N2. NH3. NjH,. 
Kyi-u-i.3ym:^xbLXl±. O2. N2^**if*L 
[0034] 2|s:^BJ(7)r 5Xv38ia:6«S- . «f«t:«ffl« 

x-y^>'^55ai::®ffl-r-i.:^. -?-i7)r9Xv5!iaffl^ 

fi!*J: '3r7XvX'x^>:?^{cfflv>4>nT 

;<rxi:t-C{4. F2. CF4. CH2F2. CzFe. CF2 
CI2. SFe. NF3. CI2. CCl,. CH2CI2. 
CtC lemA^mf^tl^, Z<7)m-^cr,^yi~U.—>3y 

m^xbLxii. CF4. sFsmtmtu^. 
[0035] *56Bj£7)T9Xvia.a^r}£s-. m»mm± 

atcjiffli-i.^. ^(or^x^immxfxbLxii. 

mMi ^ryX'7T'vi^yy^zm^^htix\^h^m<^^ 
xiimmx'^h. mui. ^(^T'/i^y-ffixb'LX 
{4. 02, 03. H20, NO. N20. ^io^mf^mfh 

fi.h. z<r>^<7y<.y^v-i^Bymiixb\^x\t. o 
[ 0 0 3 6 ] s h\iz^ *i|Bfl«or7Xv3!aa:^a{4, m. 

X(4^ffi«i:L.T. S i. Al . Ti. Zn. Ta^Sr 

{4B. As. P^ei^«K-e>'^^saa^$-fir'5rd tor 

[0037] ^Ji.tf . ^frfrK-fk^ffi^saa^S^-^coS 
'fl:tt;<rxi: LT{4. Oj. O3. HjO. NO. N2O. N 

•th^<r)mt'^iSxb\^X\i.. N2. NH3. N2H4. 
^^-r^f-^Pi^'^-^ify (HMDS) 'mifi^VfhiXh, 
zcnm^coKy^i — v-gVffiXfXtLTti. O2. N2 

[0 0 38] $^>fc. 3|s:5&H^<;Dr7X-73!iia:fr&(4. 

v-~yi^mtztmmx-^i>. :L<r>^ ^}--yifmt. 
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[0039] mx.ii. m^mmff^^m^^^ o--yi^ 

U-~>1^XT-y i^y^m^^tLXli. O2, O3. H 
2O, NO. N2O. N02^*W<c.iXS<, ttz. 

XtLXii., Fz. CF4. CH2F2, C2F6. CF2C 
I2. SFe. nF^mtmfhtlh. ZCOt^cO^yi- 
U-i^3ym:^'XtLXli. O2. CF4. SFgWif 

X'li.. fmsu^^mm^tx'^ ^mmmr^x^^^^x' 

[ 0 0 4 1 ] v>f i^u^mxm&t tT(±, ^yz-K-zi^ 

oi^if^-ya^/i'. mnmxu'yhryy'i-^t'com^ 
cr^&i^mm^mx'hi>. tifdt. :^^m<7):fjmi>z}:h 

^x-7>imsm^ui^tmMX'3b^^izj: 

Ltzifi-ox. 9m<m^^j:^^^mh±.x' 

vry^-f-ifi^x-hh, 

[0042] 3(s:f6BJ<5D7°5X-v3!!ia:^!£(Cfc\,^Tfflt^i5> 
iX^-7-i'^r>m.WiWmi. 0.8GHz7^^2 0GHz 

[00433 :^%^<r)y"^X•7>>mm:^Zii\^xm\^h 

ixh-7-( ^u'^^mm^t tT«i, s i Oj^cos 

3?^#aXf7X. SiaN*. NaCU KC U Li 
F. CaF2. BaF2. AI2O3, A 1 N. MgO^i:' 

(r>Wmit)m^^X'hht)K ;KUx^Uy. .-K'JxXx 

[0044] is^mn(r)T^x-79m)}mzii\^x . x o 

$•fflv^Tt>m^. iOJS^tLTfi, 



[0045] y^X-^m^a^X O Sp°a«^t:cO;ti6, ^i'l- 

[00463 T^X-7mW^<7i>mmHi. KftLK 
{±0. 1 mTo r r:P;^l OTo r riOlSffl. J: OSPit 
L<it. CVD<7)%^lmTo r r;i;Ml 0 OmTo r 
X-yf-y^/tfOif^O-SmTor r*>^>5 0mTo 
r r. r-y v-y^^cOi^-^l OOmTorr**^,! OTo 
r rc7)igHji^/ijM*l?t--l>. ^t5. 760Torr{410 
1.3 2 5kPatfOC:i:-C\ fiol at oin-CJ>-5.. 
[00473 r5X'7*!UlXSS3^IBJ&-r-SI^ 

}^coStH±. y°^x-7t<^-rt:itizXr>x. m-fiifi 

(r>m}iiK>m=^-mMs.i.zWiM^ixhzti,m^\^^^, m 
mazit. yyx^9mf¥<nE.-n<^m.x o 1 1 tf/h$v^ 

^JcDfflOl O^SrMEELT^f— ^N'— i^A— h (over sho 

ot) -r-sciiitllfiitv^. 

[00483 ^^Bjor^xv^aa^rfttcj: ott«ffi^ 
mm-^h:^:^^:m'smm-hz.t\>zx 

SigNi. Si02, TajOg, TiOj, TiN, 
A I2O3, A 1 N. MgF25ri:<0*ei»fi|. a-S i , 
P o 1 y-S i , S i C, GaAs^i:'£0^^#:M, A 
U W, Mo, Ti , Ta.i^}^ff^^mmm. 

[0049] 3|<:%Bjior5Xv3!iiii:(5^tc J: ^^m-th 

tt«f<EfcLT«, Fe, Ni. Cr, AU Mo, A 

u, Nb, Ta, V. Ti, Pt. Ph^j:i^<7>^W,t.tz 

hKh,wm&m^hXx\t. s i 02 9s«^5iii-^#« ■ 

fi'yX^ SigN,, NaCl, KCl, LiF. CaF 
2, BaF2, AI2O3, A IN, MgCSTt'tfOiStiit^, 
;jfUxf-^>', ;K!;xXt;1', *f«J;!&-4^;f-h, -fe/l' 

[0050] t.tzi^wmzii\^x . wmw^^ryx 

zti)m^ L\>\ X *)Mimi,zii. n^mm^^cnrnxm 
mtzy'^x-?^mm.f^i,zy=9x-7>^m.mm^^^'j'^^< 
t i>-^'!^-^ts^y^u-i^3y:^y^^mxLm'r^z. 
t -cr 9Xv«MF«9^^^fcj^ Lx-^mz-Thfm 
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[005 1 ] ttc^^mmi. r7X-7^^§-fr-c«* 
[ 0 0 5 2 ] *7^c. :^^mcoyyX'7mmijmi>z}s\,^ 

mm (.02) fcSr-^tfXfXS:. y-yM (F2) 

Bym^:^tLXWm (02> ^x^m^^^^t 

[0053] <m2iO||i©g®>m2<^||]5ftJg®tc5Ci? 

[0054] ia4{i:*:|||jS^liiCfS-5T9Xv«ffl^ra 

S{±, r5X'7i!!!.aM4 0 1 i:. •f-^WN'-4 2 1 i:. 

^v:*-'v^^gBKei£tc|E:SiJ-r«. WW#S4 2 O i: 

[00 55] 2^MJg®tCct 0 . rvx-^mm:(fx^ 
^<>-mz-^'^^fix\.^^fcisb\,z. mmm^cnmx}^^ 

[0056] -etO^S, r7X^^?asa[*l2:S);fC^X 
[00 57] 

wmthi^. ■immt^iih%wmzm.'&'^fih%i<^x 

[0058] <mm 1 >i^mWS\X'\,t. 02 SrfflV^T 

%ijx^f^\\^ vitW-JxYcnr^i^yy^'^'ofz. 
[ 0 0 5 9 ] »«s 1 1 7.<nwmm^<r)mmmm:h 

•SaraM-fbi-U^iXS i O2) MSrX>yf-y^^t. f 
r*-/P^?gB5tL/^II^<7)->Uni^ (S i ) (08 
>f>'^) m«L:<:. i-f. 3!{illffl;?f;^«AP 1 1 5S: 
:fM.-C®SXf;^2:r7X-7^!lIlSl 0 1 fc^ALT, 
>'^^-i^^y2:^T'>7t. ^y^V—i^ ByWiiiXtX. 
X\m%^m-^fz. S i««l 1 2$rS*^*l 1 3 

1 0 1 f^t:M&m%tr.z. 

[ 0 0 6 0 ] lasti, *^Wt::*»*»i5-S.r9Xv«!a 



[00611 E:^3;&J2To r r tcpj» L.?t®l@t:% 2T 

0 r rifi^n^fihx 0 \,zr'7X-7^mm:f}xmxu i 

1 5^ithXmm:^Xi2s 1 m(^gE**Tt4$'«tC;tiJD 
LTT^X-^MSISl 0 ll^C^ALit, PiBttC, 
X-73!!MS1 0 ll*3tC. 2.4 5GHz<50V-f ^'R^ 
igJ: 0 1 . 5 \<iyv<r>-m)t:^mtxu ■>/ 

10 3^^Lt:«i|i&L. r7X^3!!Ml0 1WC7-9 

1 1 s^-s^Lxmx^ixtzfi^:^x{tryX'7mm.\ 
o\m:mm. "^m. KmLxt^yt^j:^. -^o^y 

mmil 2co:fi■|BJ^c:^^I§i^, &Wiil 2±c07:j-hu 

[0062] i<:OTyi-yi/3lJS{4. 8.6//m/mi 
n±8. 5%hffii6T^&<. Sffi«^^;Kt- 1 .3X 
1 O^^y'cm^t^-^i&^^M^n^Lfz. XjU-y-/ hii 
1 SOtfc/HourT-ftS. 

[0063] ttz. immtLx. Ky^i — >-3vffl 
/fxtLxmmm:vx (ms/fx) ^m\^-nzm.m:^x 

^ffllr^T 1 0-*To r r ^-C«f^L^Sfctwi!ElS*ra*&t 

. 0 6 {iJtti^Ji: J; § 7-7 X v3!fta^coE:>3 1 n^H i: 

<7)m^imhLtz^'7yx'h^, mMxus^izt^ij^?, 
mmiit. :$^mmmi>zt5if:h^mxmssi,zi}^^tmmb 
mtx'hi>. tt:. :^mmi<^x)i"-r-yhii. itm>\ 

X'h^m^CDX/U-X-y h 1 0 6t!t/H o u riZiSML 

[00641 <mmm 2 >^mmmTii.. a s St^v^t 

mmvf.ziTm^zm\'\ ^y^i^-i^sym^xbLxm 

[00651 t-f. Ky^u->'Bybmfs.tX(r>j:m 
^mnmi bmmizLxn^£-ofz. mz. e:>]*^'2To 
r rizmmLtzm^X'. ryx^>>mm:^xmxDi^ 

LXmm:>ffXi2 s 1 mCr>^X'ryX-7mm^2 0 1 
lzmX-ttbbi>lZ^ 2Tor r3&*«J#§nSck3tcrj 

yri^i^yxmm^<f\^y2 1 s-^m\-^xm%<r)-:iyy9 

^yxiW.^t,zm^Lfz> ■l(7)lk(OyyX'?<7)^^ T 

yi^y^ii. mmmi bmmizLx'<f^j:'^fz. 

[0066] Z<^Tyi^y:fM&ii. 8.4//m/mi 

n±8.5%bmibx±^<. mmmm^mi>-i .IX 

1 Oii/cm^fc^^ffiV^fflSr^Lfc. X/U—y^/hii 
14 8|fc/Hour-CS>0, '^V-f-P—v-g >'ffl;<^Xt 
LTMSffl^yx (K^^'X) ^fflimcl 0-«To r r 

tx'S^nLrzmz9mt:mi^-ri>mk<^x/i^-y-y h i 

0 6^fc/H o u riZitntX. *t> 1 . 4 «c^)^i4*«f# 

[0067] <iiM^i 3 >:^mmix'i±. m 2 irm^^x 
mBMLfzifmzm\ ^y^u-iy^ymfixb txm 
my(fx^m\>\ y^x-?cvDmizi:i>imm^'?um 
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(A 1 ) RW.<7)j'<^-y iy-(yTyYx^-x 
0. 5Mm) i3^mss.^ti^mms i OiH^mcopm^^ 

0 0) . ^tfimi oQcm) ^mMLtz. t-r. mmm 

0 4 ^:n-LT 3 0 O'ClzHm^tLf^mi^^nf^ l l 3± 

ic, ( s i ) a«^i 1 2^msucf^. 

[0069]BE:'3*^'20mTorr iCjiM L:^^SP^T\ 
2 OmTo r r*«fife^Sixi.:Kt, r7X-73!!Mffl;<fX 
3»An 115 iritLXmm^X^ 6 0 0 s c c mOSES 

4-C\ S i Hf^Xi: 2 0 0 s c c mcOgSMitt^-^^tC 

tMjpLr7-7X-7Ms^i 0 if^izmxLtz. iib#h. 

:r7X-735!i^l 0 l|*|(c:. 2.4 5GHz^7)-7-^:?'o 

^feUaS J: O 1 . 5 kW«om*2:T«4fcxo >y 

j^fl 0 3 5-^LT«*&L. r^XvSaa^i 0 Irtlc 

API 1 5^itLxmx^ix:/^m.m^xtir'?x^>m 
mi 0 irt-c'jae. ^m^tixmrnrnt^*). =^v^y 
mmi 1 2cr,if\^i,zmm^ti. 'ty>-yy:^xtRm 

m^t>- U =J U r? yS« 1 1 2±t;i 1 . 0 ;u 

[0070] :icr,miti^ y n >'Mc7)B£M^JS{i. 520 
nm/m i n tSitfJTTtl' < . M®i>XE:»3 1 . 3 x 1 0^ 
dyne/cm2 (ffSI) . U-i^^gSl . 1 x 1 Q-io 
A/c m2 mmiS.9 MV/c m i:Si^^T^«^rii•C 
mi.<7)R0M.(7)^it^\^-'f=F^n (^ifii^Z y g o ) 
XM&L^if>tzm.Xhi>. tti. x;u-r-/Ui4 2tX 
/Ho u rfS)^. ^y^\y—i^3ym^XtLX^m 

m^'x imm^x) ^m^^-nzi o-^r o r rtx-^m 
Li:zmz!im^^itb'rhmk<7)X)u-r'y h 2 stJc/H 

our ICJtK LX. ^1. 7i^<7)±&it0ni^tlfz. 

[0071] <mmm4 >:^m&mxii. 1112.133^ 
m\^xmmifzijmizm^\ ^yi-u-^>3ym:^xb 
Lxm^/fx. m^^x^ ^yi^^y^'xim^'K 
xvc vDmizx h r^x^ >y ^ yxmm±mm.^ 
iyva ymRtm^t-y u ym<7)m&i'n'otz, 

[00 72] ««sl 1 2i:LT, ilfl5 6mm<or5X 

-^'yi'auyXt:mMLfz. *-f. MSffl^^^APl 

1 5^-ftLxm.m:ffx^y'yX'?>mmi 0 Itc^At 

"^y^^->'3>'S:^T-3Jt. kVXl 12?:a«c3£ 

it«si 1 3±izisaL^^f^, i^f^^ (^mm) tr-ft-vx 

-TyX-^mmmi 0 l|*lSrXS#fML;t. 
[ 0 0 7 3 ] 5 mT o r r IZMM Lfcm^X\ 5 

mTo r rim^^tltmiZ. r7XV«fflffl;irx#A 



□ 1 1 5 ^:fl-UTMS^!f:^* 1 5 0 s c c mtfDsSSt 

T-\ S i H4 S: 1 0 0 s c c mcT^gJil^Tl*^ {Cif 

invxTyX-^'mmi 0 i^izmxtfc. mmz^ r 

7X-7j!!HiMl 0 l|*It:. 2.4 5GHzOV-<;?aa^ 
mW^X 0 3 . 0 kWO«:>3^ ^K«xo -X htt^tt^^ 
1^1 0 3 5::n-tT«^L, T^X-^jaJlSl 0 1 loiter 
7Xv$:fg^$-ti:^>:, ic7)|g. 7-9Xvj!asffl;^x^A 

□ 11 5?:itLxmx^ti:f::m.mffxitr^x-7>mm 

1 0 l|*)T-ll^. ^ISSilTvSttat^rO. ]yyXl 1 
2o:^r(^]t::^jM§fL. ^yi-7y;<fxi:Kj£t. M-fbi^ 
^)uymi^VyXl 1 2±tC2 1 nin«7);fS-C'JK^U 

[0074] mz. yyX'?m^m:fixmxu 1 1 5 & 

yfL-CigS;^;^2:20 0sccmcogEM-C\ 
i^9y;<rx$- 1 0 0 s c c mcOStat'JiMIM 1 0 1 

^At^v:, ov^T. (^m^) (c^tt'^ixfcny 

^^■s^yxj^jvr (^125^) jasMi 0 u*i 

ImTo r rlCfi^JSptJt. <J:V>T\ 2.4 5GHzCD 
v-f ^'o^m J: 0 2 . 0 kW<7)^*S:T«e 

;i^XD.y h#rB«^l=l OS^itLXTyX-^^mM 

1 0 irtic«*&L, r^x-v^a^si 0 irticr^xv 
r9X-v«Mffl;yx«AP 1 l 

5^^L.r»A$ix^c^^^'x{s. ryx^^mmi 0 
;<f5x^i 1 2<r>lj}fli{,zm^^ix. ^Ji^yy^x}! 

KJJ^L, K^bv'yri^'ffi^i^VXl 1 2±t:8 6nm<0 

[00751 m.{c^ u 3 i-pjaty^'K-fki^ 3 i^Mofi^ 

^{i-e-tl-e^tS 2 0 nm/m in, 3 8 0 nm/m i 

nbmjX\ mnij . 5 O O n m#ifii7)RSt^*^0 . 3 
% i: ffii^-C Mn^j:^^WtX'h i>Zt ti<m% ^titz. x 
;l^-r«y h{i:3 Itfc/Hou r-C. Of-U— ->3Vffl 

yiiX) SrfflV^-ftr, 1 0-6 To r ri-r-Sf^L/>:^(C 
3!!MS:ggi&-t'g.^iOX;l'-7--y h 2 2tfe/Ho u rtC 

[0076] <%\m 5 >*||]5tMT14. II 2 ^fflV^T 

wm^fz-nm-zW'^^ ^yi-u-i^aym:ffxtLxm 

S;yxSrfflv>- r7X-ecVD&tcJ;-5i|^#«^ig|S 

[0077]«*112i: LX. §c±mzA 1 vn-^--^- 
( ^-f i^r >- HJ^'^-X 0 . 5 >um ) *%M$iX7t PS 

*^SJ^'J3>'as <®^rfi[<i oo> , ffiifi^iOQ 

cm) ^mMLfz. t-r. amm^'xmxai is^-n- 
Lxmm^xiyyX'?>mMi oiifzmxLx. ^y 

f-U-v-aySrfi^oit. b-^'l 04Sr:rt-LT3 0 0'C 

iztwrn^titzmi^^i^i^ 11 3±tcs i s^g 1 1 2 
WLfztk. m^?h (^H^) ^ifrLxy^x-^fmmi 

[00781 JE:^)**3 OmTo r r tJiMUTtgl^-C. 
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tX\ S i H,;i?'Xf- 2 0 0 s c c rrKDmAtX-"^^ IZ 

matxy°yx-?>mMi 0 if^izmxLti, mmz^ 

m^nf^l 1 SizRFJUr:^ (^05^) S:2 0 0W 
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